Development of an In Vivo Retrodialysis Calibration Method Using Stable Isotope Labeling to Monitor Metabolic Pathways in the Tumor Microenvironment via Microdialysis.
Microdialysis is a technique that utilizes a semipermeable membrane to sample analytes present within tissue interstitial fluid. Analyte-specific calibration is required for quantitative microdialysis, but these calibration methods are tedious, require significant technical skill, and often cannot be performed jointly with the experimental measurements. Here, we describe a method using retrodialysis with stable-isotope-labeled analytes that enables simultaneous calibration and quantification for in vivo tumor microdialysis. Isotope-labeled amino acids relevant to immuno-metabolism in the tumor microenvironment (tryptophan, kynurenine, glutamine, and glutamate) were added to the microdialysis perfusate, and microdialysis probes were inserted in subcutaneous CT26 and MC38 tumors in mice. The levels of both the endogenous and isotope-labeled amino acids in the perfusate outlet were quantified using LC-MS/MS. Plasma and tumor tissue samples were also collected from the same mice and amino acid levels quantified using LC-MS/MS. Amino acids which showed statistically significant differences between the CT26-bearing and MC38-bearing mice in tumor lysate (tryptophan, kynurenine, and glutamine) and plasma (glutamate) were not the same as those identified as significantly different in tumor interstitial fluid (kynurenine and glutamate), underscoring how microdialysis can provide unique and complementary insights into tumor and immune metabolism within the tumor microenvironment.